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Abstract  

This study determined the effect of flipped classroom instruction on secondary school physics Students’ achievement 
and interest amid Covid-19 pandemic in Ilorin Kwara State, Nigeria. Quasi-experimental design was adopted for the 
study. The sample size for the study comprised of 80 SSII Physics Students from two co-educational secondary schools 
that were purposively selected from one of the three senatorial zone in Kwara State. The topics were taught based 
on flipped classroom instruction. The data were collected using Physics Achievement Test (PAT) and Physics interest 
inventory (PII). A pilot study was conducted to determine the reliability of the instrument. The Kuder Richard-son 21 
formula and Cronbach’s Alpha were used to analyze the data obtained from the pilot test and reliability coefficient of 
0.88 and 0.86 respectively. Mean, standard deviation and analysis of covariance (ANCOVA) were used for data 
analysis. The finding of the study indicates that; experimental group- flipped classroom instruction performs better 
than those in control group among others. It was recommended that, flipped classroom instruction should be 
introduced into secondary schools in Ilorin to promote and encourage student-centered approach of instruction for 
the enhancement of students’ academic achievement. 
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Introduction  
Information Communication and Technology (ICT) has 

become a necessary part of daily life, which can make 

us say that there is no field of life which ICT has not 

been contributed or added. In educational institutions, 

ICT can be used to enrich the students with skills and 

knowledge in classroom teaching and learning process. 

The use of ICT’s is imperative as it gives opportunity to 

both teachers and the learners to operate, store, control 

and retrieve data other than to promote self-regulated 

and active learning (Abdulwaheed & Akogun, 2021). 

Computer and internet assist to make difficult things 

very easy to understand if both teachers and students 

develops interest.   

Abd-El-Aziz & Jimoh, (2015) refer interest as the 

feeling or excitement accompanied by special attention 

to do something (Abd-El-Aziz & Jimoh, 2015). 

Students who do not have interest in a particular subject 

would find it difficult to learn the subject. Also, when a 

lesson is boring, students tend to sleep and do not 

concentrate in the lesson and this situation leads to poor 

achievement. It is also observed that a teacher, who uses 

an appropriate method/ material to present the teaching 

for better understanding of the concept, will arouse and 

encourage students to pay and focus attention to the 

lesson in order to retain the knowledge at the end of the 

Class. Also, the variation of achievement in gender is 

found to be unconcluded. 

Gender inequality in science education has produced 

inconclusive and inconsistent results. Anagbogu and 

Ezeliora (2017) carried out research on gender by 

exposing boys and girls to different scientific trainees 

based on psychomotor, affective and cognitive skills 

and found that girls’ scores were higher significantly 

than boys’ scores. In the contrary, Gibb et al., (2013) 

conducted research and showed that males performed 

better than females in science concepts. Ahmed (2012) 

also conducted research on use of projected and non-

projected visuals in Physics and found out that boys 

performed significantly better than girls. 

To enhance the academic achievement of students, 

there is a need to turn from conventional teaching 

method to modern teaching method (Abdulwaheed 

2009). This prompted many researchers to work on 

different instructional strategies that would enhance 

effective teaching and learning in order to improve 

students’ achievement more than use of conventional 

method only. These include e-learning, concept 

mapping, cooperative learning, to mention but few, but 

the problem of low achievement of Physics students 

over the years has not yet solved (Hajat 2021). During 

the COVID 19 all schools were affected where schools 

were closed for some months, students were not able to 

go to school to learn due to only conventional method 

used for teaching and learning in many secondary
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schools, but through the adoption of blended learning, 

teaching and learning can take place. 

Blended learning is a teaching method which involves 

instructional delivery through online (Internet) and 

face-to-face interaction. Flipped classroom is a type of 

blended learning where students are introducing to 

content at home and practice working through it at 

school unlike a common practice of introducing new 

content at school, then assigning homework and 

projects to complete by students independently at home. 

Schools should be the arena where the students should 

complete the learning of the content not home. In 

flipped classroom scenario students might watch pre- 

recorded video at home, then come to schools to do the 

homework with questions and at least some background 

knowledge. Flipped classroom is a space and time 

independent making it convenient for students to learn 

in both home and school (Hajat 2021). 

Students’ responsibilities at home for using flipped 

classroom instruction are (i) watch online lectures (ii) 

review online courses material (iii) read physical or 

digital texts (iv) participating in an online discussion (v) 

perform research while students’ responsibility at 

school for using flipped classroom instruction are (i) 

skill practice (ii) debate (iii) presentation (iv) laboratory 

experiment (v) peer assessment and review. The 

remaining duty of the teacher is to guide and moderate 

the leaning outcome.  

Advantages of flipped classroom instruction are It 

promotes student center approach, it encourages self-

dependent for the learner, it gives room for debate and 

discussion, it requires less talk by the teacher among 

others while some little challenges of flipped classroom 

instruction are it is a little bit cost in term of gadget to 

be use and it requires the use power of supply. 

 

Based on the problem of the study, the objective of this 

study is to determine the effect of flipped classroom on 

secondary school Physics students’ achievement and 

Interest in Ilorin Kwara state. Specifically, the study 

seeks to determine the following objective; effect of 

i. flipped classroom instruction on Physics 

students’ achievement in secondary schools. 

ii. flipped classroom instruction on Physics 

students’ achievement in secondary schools 

based on gender. 

iii. flipped classroom instruction on Physics 

students’ interest in secondary schools on the 

basis of gender. 

 

In line with the purpose of the study, the following 

research questions were posed to guide the study, 

i. What is the mean difference in the achievement 

score of students taught Physics using flipped 

classroom instruction and those taught using 

conventional method? 

ii. What is the mean difference in the achievement 

score of male and female Physics students taught 

using flipped classroom instruction and those 

taught using conventional method? 

iii. What is the mean difference in the interest score 

of male and female Physics students taught 

Physics using flipped classroom?  

 

Based on research questions, three null hypotheses were 

formulated and tested at 0.05 level of significance.  

HO1: There is no significant difference in the mean 

achievement scores of secondary school students 

taught Physics using flipped classroom 

instruction and those taught using conventional 

method. 

HO2: There is no significant difference in the mean 

achievement scores of male and female 

secondary school students taught Physics using 

flipped classroom instruction. 

HO3: There is no significant difference in the mean 

interest scores of male and female secondary 

school students taught Physics using flipped 

classroom instruction. 

 
Method 
The research design for this study is quasi experimental 

design, a non-equivalent pretest-   posttest and control 

group design was used. it is a design in which the effect 

of a treated or intervention are estimated by comparing 

outcome of a treatment group and a comparison group 

but without the benefit of random assignment (Salihu, 

2015). The population of this study consisted of one 

thousand two hundred and forty (1,240) senior 

secondary school II Physics students (SSII) in Kwara 

Central Senatorial Zone of Kwara State (Kwara State 

Ministry of Education statistics sector, 2020/2021 

session). The sample for this study comprised of eighty 

(80) Physics students which were selected from two (2) 

secondary schools using simple random sampling 

technique.  

Fifty (50) multiple choice objective items with five 

options per item were developed by the researcher on 

the mechanic’s aspect of Physics topics selected from 

SSS II unified schemes of work in Kwara State, 

extracted from National Curriculum for Secondary 
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Schools. The development of the items was based on 

the objectives of the topics which are classified into 

five. These are: Knowledge (K), Comprehension (C), 

Remembering (R), Application (A) and Thinking (T). 

Item analysis was conducted in order to valid items by 

assessing difficulty index, discrimination index and 

distractor index. Out of 50 items, 34 had “good to 

excellent” Difficulty index (31 – 60%) and 42 had 

“good to excellent” discrimination index (≥ 0.4). Mean 

Distractor Efficiency (DE) was 88.6% considered as 

acceptable (Sanju, Pradeep, Manish & Rashmi, 2014) 

and non-functional distractor (NFD) were only 11.6% 

and mean DI was 0.14.  

Physics Interest Inventory (PII) was developed by the 

researcher to determine the students’ interest towards 

the use of Blended learning method to only the 

experimental groups. It was made up of two sections, 

that is, Sections ‘A’ and ‘B’. Section ‘A’ consisted of 

questions that sought Biodata information about 

students’ school and gender. Section ‘B’ contained 

items on general information on the interest of students 

towards Physics in the learning environment where 

Blended Learning was used. A 4-point Likert type of 

Strongly Disagree (SD), Disagree (A), Agree (D) and 

Strongly Agree (SA) was used. This instrument was 

adapted from 21-

students’ engagement Rating Scale (SERS) developed 

by Reeve (2013) but modified to suit the purpose of this 

study. 

Face and content validity was conducted using two 

professors and two senior lecturers in the field of 

Science Education, the validators were requested to 

carefully examine all the items in the instrument with 

reference to the content of the items, appropriateness of 

the contents, the extent to which the contents cover the 

selected topics, some questions were rephrased by the 

validators. The Kuder Richard son 21 formula and 

Cronbach’s Alpha were used to analyzed the scores and 

the reliability coefficient score of 0.88 and 0.86 at 0.05 

level of significance were obtained respectively from 

the instruments. Mean and standard deviation were used 

to answer the research questions while analysis of 

covariance used to test the hypothesis.   

 
Results 

  

Table 1: Pretest and Posttest Mean Achievement Scores and Standard Deviation of the Experimental and 
Control Groups 

Group N Pretest  Posttest  Mean Gain 
  Mean SD Mean SD  

Experimental Group  

(Flipped Classroom)  

38 34.27 3.27 76.88 7.48 42.61 

Control group   

(Conventional method) 42 34.54 3.06 58.97 3.68 24.43 
 

Table 1 revealed that flipped classroom instruction might have more positive impact on students’ achievement than 

conventional method.  
 

Table 2: Mean and Standard Deviation of Achievement Scores of Male and Female Physics Students in 
Experimental Groups 

Group Gender N        Pretest     Posttest Mean gain 

   Mean SD Mean SD  
Flipped Classroom Male  18 34.12 3.24 76.14 6.49 42.02 

Female  20 34.42 3.32 77.62 6.16 43.20 
 

Table 2 shows that flipped classroom instruction have closely positive effect on students’ achievement irrespective 

of gender. 
 

Table 3: Mean and Standard Deviation of Male and Female Secondary School Physics Students’  
Interest on the Use of Flipped Classroom Instruction (N = 38) 

S/N Item       Male      Female Decision 

  Mean SD Mean SD  
1. I like flipped classroom instruction in Physics 

Subject. 

2.80 1.13 2.68 1.14 Agree 
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2. Flipped classroom instruction helps me to learn 

Physics very well. 

2.67 1.07 2.71 1.08 Agree 

3. I like flipped classroom instruction more than 

only classroom activities. 

2.50 1.11 2.56 1.11 Agree 

4. Flipped classroom instruction improves my 

critical thinking. 

2.61 1.13 2.55 1.12 Agree 

5. I would like my other subjects to be taught using 

flipped classroom instruction. 

2.64 1.02 2.70 1.03 Agree 

6. I like the flipped classroom instruction because 

it motivates me to read 

2.51 1.70 2.51 1.72 Agree 

7. I love flipped classroom instruction. 2.82 1.82 2.86 1.80 Agree 

8. I prefer flipped classroom instruction to face to 

face instruction. 

2.77 1.06 2.69 1.05 Agree 

9. In the flipped classroom instruction 

environment, I have self-disciplined in order to 

learn. 

2.6 1.61 2.68 1.61 Agree 

10. I decide how much to learn in a given period. 

Grand Mean                             2.64                                                
2.51 1.13 2.55 1.14 Agree 

 

Table 3 shows mean and standard deviation of male and 

female secondary school Physics students’ interest on 

the use of flipped classroom instruction. From the Table 

3, the respondents agreed to all the ten statements with 

the mean score greater than 2.5. For instance, I like 

flipped classroom instruction in Physics subject (2.80, 

2.68), flipped classroom helps me to learn Physics very 

well (2.67, 2.71), I like flipped classroom instruction 

more than only than classroom activities (2.50, 2.56), 

flipped classroom instruction improves my critical 

thinking (2.61,2.55), I would like my other subjects to 

be taught using flipped classroom instruction (2.64, 

2.70) among others. This shows that both male and 

female Secondary School Physics Students show 

positive interest towards the use of flipped classroom in 

teaching and learning process. 
 

Table 4: Summary of Analysis of covariance (ANCOVA) on Achievement Scores of the  
Experimental and Control Group. 

Source Type III 
Sum of 
Squares 

Df Mean 
Squre 

F-Cal. Sig Decision 

Correctional 

Model 

1057.637 4 164.409 19.246 0.000  

Intercept 908.345 1 908.482 91.548 0.000  

Pretest 465,345 1 465.345 52.533 0.000  

Group 455.276 1 455.276 61.419 0.000 S 

Gender 0.616 1 0.616 0.068 0.795  

Group 15.613 1 15.613 2.833 0.095 NS 

Error 939.688 75 9.041    

Total 35903.000 80     

Corrected 

Total 

1897.325 79     

*: Significant at p <0.05 level 
 

Table 4 revealed F-value = 61.419, p = 0.00. The 

hypothesis one (HO1) was not accepted, because p-

value is less than 0.05. This implies that there is 

significant difference between the mean achievement 

scores of secondary school students taught Physics 

using flipped classroom and those taught using 

conventional method. 

 

In Table 4, the calculated F- value for gender was 2.833, 

p = 0.095. the hypothesis two was accepted, because p- 

value is greater than 0.05. this implies that There is no 
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significant difference in the mean achievement scores 

of male and female secondary school students  

taught Physics using flipped classroom instruction.   

 

Table 5. Summary of Analysis of Covariance on Interest Scores of the male and female  
Physics Students in Experimental group. 

Source Type III 
Sum of 
Squares 

Df Mean 
Squre 

F-Cal. Sig Decision 

Correctional 

Model 

1057.637 2 164.409 19.246 0.000  

Intercept 308.345 1 308.482 41.458 0.000  

Pretest 265,345 1 265.345 22.521 0.000  

Gender 0.616 1 0.616 0.068 0.32 NS 

Group 8.613 1 8.613 0.423 0.095  

Error 439.688 35 9.041    

Total 903.000 38     

Corrected 

Total 

1297.325 37     

*: Significant at p <0.05 level 
 

Table 5 revealed that t-value = 0.068, p = 0.32. The 

hypothesis four (HO3) was accepted, because p-value 

(0.32) is greater than 0.05. This implies that there was 

no significant difference between the mean interest 

scores of male and female secondary school students 

taught Physics using flipped classroom instruction. 

 
Discussion 
Based on the result analyzed in Table 3 on effect of 

flipped classroom instruction on secondary school 

Physics students’ achievement revealed that, there is 

significant difference between the mean achievement 

scores of secondary school students taught Physics 

using flipped classroom and those taught using 

conventional method due to the fact that t-value = 

12.43, p = 0.02 is less than 0.05. This study is in line 

with the study carryout by Hajarat (2021) who found 

that, there is significant difference in the mean 

academic achievement score of NCE students taught 

using flipped classroom instructional strategy and those 

taught using lecture methods. Also, this study is inline 

with the findings carried out by Abdulwaheed (2009) 

who summitted that there is significant difference 

between the mean achievement scores of secondary 

school students taught Physics using blended learning 

method and those taught using conventional method. 

More so, flipped classroom is gender equality because 

in Table 5 result revealed there is no significant 

difference in the mean achievement scores of male and 

female secondary school students taught Physics using 

flipped classroom instruction based on fact that p = 0.23 

which is greater than 0.05. 

This finding corroborates that of Yapici and Akbayin 

(2019) which carried out research on the effect of the 

blended learning model on high school students’ 

Biology achievement and their attitudes towards the 

Internet. The result revealed that the blended learning 

model contributed more to the students’ attitudes 

towards the use of Internet. 

 
Conclusion 
In the light of the findings made in this study, it is 

therefore concluding that, flipped classroom instruction 

is a one of teaching method which can be used to teach 

secondary school Physics students in order to enhance 

their academic performance. 

 
Recommendations     
In the light of the findings, the following 

recommendation were made; 

(i) teacher education should be geared towards the 

training of teachers to acquire appropriate 

knowledge on flipped classroom instruction and 

its application in teaching as it strongly enhanced 

students’ academic achievement in Physics. 

(ii) flipped classroom instruction should be 

introduced into secondary schools to promote and 

encourage a student-centered approach of 

instruction for the enhancement of academic 

achievement and of students. 
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(iii) teachers should put all the possible efforts 

towards the implementation of the flipped 

classroom instruction in teaching and learning 

process. This will improve the teaching method 

and reduce students’ memorization of the concept 

and thereby enhances the students’ achievement 

and retention. 
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